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Abs tract :

Rabbit trrai.n rnonoe;trine rix-r-iaser {l'1AOi :s ra;ircil1' i.ria,crivdtec

whe.:. rncubat.ei with t-eni- no(j-:i-pyi. lc,i:rel,1C-.;)C1 s.ince i
j.s tneth'rL ( CIIPC ) or ethy] I (;lPC i g:-oup. TIese r:crrpl_e>:es ::rhrtr:

l'lAc er.:|yrne w.t.h ttme icper::cienc 3;'td rtoi.ct)n l-ll d1-.lor. depercer.--

' 1r +I:eri.-.(rlrse w.LE.Il :ii; vaLue gquai a.3 3. :xlC -1 t. :x1.0-11 :,:

re.; recl:-veJy, 8 . 3xrC-10 i{ i::rcn cMp(l ,i cEFC :,rj: j,}:rteci rhe 1.r.r.o

eni|ir'l€ Dy a nci:c:cnne':itive.Li' :rrhioi t -iiln :.1"1:,e,, .i'he viiiues ci if:,

aa.i 1r,a;< 'n'€re Ceiermlneci fron :hr: -ir:e,^'ea",,,1::-firl::li aict. 'li:e

i{Ar.) enZyrne :!s .'.nn-i-Drted. a.t,sc by ne.:hi,,l ry..;:.1,i;nel wi:,iCfr j.s i
ffi:.rl:=qal7 r'43!r-,,g€,,v& !.:lese cofitp-Lexr3s " Thi;i :.i:h:o*t.ion increased. r.,,

rnrlrFasln{! fha cnnecn:rerinn nf mari.r,l -rrii,*^rsraLrvrr ur iilELr"y.! ;yt lr.:.j-Itg,

Tn{- rnrlrr^r i nn

I!!onoaJ!!j.ne oxidase ri I'l;\() i lmonoamine=O: O>:idoreducrase

idr:,i*.:nai.If"i 'f _av:Ae-Celtrii.-:"_-.q; l:: .l {. -;. l$. t*r!cnS:_-:r"l

f a.t:: tiii: lriet a-t-,i:*.isrn <)f b;e,c;;::.-.i: tu. i;.-r,: .r-r" Lrrs /"€.j. 1!,.i:{ "! a- an.d

gj
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central nervous syst.em and is theref ore important j.n the
etiologv of af fective d.isorciers, (Ba1sa * a! 19g7). ltulriple
forms of MAO exist in nrarnmalian li.ver and bra"in whlch have been
characteri.zed by their s;ensitivi.ty to inhiii.i_tcr drugs and their
specif icity f or substrates. The I1{AO inhibitor drugs {ire
indicated for the treatmerrt of sonre forms of ,oental depressio:n
as well as for some forms of hlpertensron. There have been
reports of the endogenous activators (Demish .J * 1gg3) or
rnhibitors {Becke' et aI 1gg3 ) of MAO in t're tLssues which may
be lmporta::t in sisme psychiatric conciitions" The upta*e of ttAo
nhibit-ors mi{y exerrs t.heir: effect in the centrai nervous system

{ cNs ) by irrcreasi.ng r"he concenE.ration of neurorransmltters ixl
"'he s1'napt:rc clef t, the::ef 

're irrc:reaslng the ouration of actior,r
pf the ne.r'otran'srnitter as wel.L as the i.ntensrty of post-
'syrraptJ'c'eceptcr: stimur*tion vtrrious pharnracol0gical effects
are thouqrht to d'epend on the i-nhi-bition of the uptale of
specific monoarnine neurotrer.nsmitter:s (Ritz et al 19g7).

The present stud.y was u.ndertaken to investrgate the effect
c'f trans-[co( 3-R-pysidine)4cl2 icr, ,,since R is methy]. orethyl" on the rabbit brain MAo acrivity, This conrpound issimirar ( in structure ) to phenyl pyridine anf phenyl piperid.ine
which used jrn the treatmen.t of dep:ression, so thLs stud.y may ad.d
some infonnatic:n on the enzlzme mechanisrns of action and on the
use of the i.nhibi_tors or activators i_n the ci_inical field.
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I'lateriais and Methods

Preparation of the Comprexes

trans- [ Co( 3-methy pyridi:ne ] 4cLr I c1 "CMPC" and rrans-[Co

( 3 -et.hyi pla'rrdj.ne ) 4ci1 I cl- "cEPc" were preprav"6 by the

mechod of werner and Feenrstra (1906) as modlf:led by Elqry and

Wells (1980) where , 23.79 ,gms of CoCI2. 5li2O llrere dissolved

rn 100 nl wacer, 37.25 gns of 3-meciryl-or 3-e'lhl/lpyrldine were

dropped rn the CoCJ.2 solution wlt: con--lnucus strrrrng,

eventuaiiy a prnk paste was obcained. Chior!:re gas was passed

r-hrough ti.rs pesre for ser;er;tri :1ours tiii rhe i:oiour cf the

rnixrure ti.rrnec to Car:i<, green, ano t-iren gre€n cri,scais was formed

cir.: r:ng t:re passage cf the c;r.c: ' ne gas :.a;:u;n 1rr,3 sc -urron. Tne

sc'iio was f ;.-Ltereo and recrystairze,i f roin irot w,ater anci repre-

c:prtar-eci I>y acio:-ng a fg'"r o:'ops cf concer:rrargj h-izcrocnloric

acid. The r;cmplex was fj.ltered and washed rttii col_d i.rater and

i-fiern drrecl :ri a vaccuum desiccator, Ccrrect clremicai :.dentifv

fo: netn'.'; ano ethyl compiex pt:os,uct.s purrr'y Dy Jsing irV

spe'crra , lR spectra, IiPIR-spec-.!:a ano FAE-spectra were carried

Drc.-:v:ri nn .rf ;=!bit Bfain MAOi-::-tr::_= _-=::-Y:_ _=1__ _

Rabbirs I werght atDut 1,. i kq , N=4 j were o,ecaprtated and

ai.loweo to b.Ieed, the brain were removeq as gui"ckly as possi_ble,

blc,tted on filter paper and carculate rts we!-ght. AII sri-bseguent

prc'cedures were perto:med at 0*4oc.lhe brarns '!rere homoqenized
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:Ln four volurnes (w/v) of C.25 M suerose, C.I H soaUum phosphate
]ruffer (pH ?'4) rn a Tefl0n grass homogenizer-. The homogenates
v/ere centrifuged at G00 S, for ten minu;;s. The supernalant
fracrion was <ievid'ed int'3 mr portions in sn*rl screrf cap vi:-is
and kept frozen at _3OoC for latEer assayinC of HAO.

=E4:vme Assay

Activity of the enz'me (towarc! benzyrami-ne L'as d.etermrned.
accordinq t() the meithoci of Tabor { 1954 ) with a reactlon mi.xrure
contaJ_ninq 30 uM of: benzyla-n:ine_HCl, (3_x) r.1 of sodium phosphat.e
buffer, 'gH 1.4, and x rnl of enzlzme. The reaccicxr was started byadding the enzyme soluiion an. the change in absor'€urce at 250
run due to benzalde.irl-de formation was fol.iowed at 30oc with a
Becknan model DB-G spectrcph.oromeE.er.

one unit of ;rcr.ivi.Ey

ca.talyzrng Ule formation of l"

assay conditions <lescrrbed..

ca l-culated frorn the moiLar

12,800 M-1 trxrirr-1; 
"

:s defined as :he a$iount of enz:rjne
'ulvi of benza.Ld.ehyrier,min under che

The ,srnount cif the product r,ras

extrnc.:ion coef f .i.cient ( EZ5Onnr =

protein, content of the enzyme
of modified Lonry (Ohnishi and parr,

was dere.ixl"ned by the method.

1978 ).
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Results

Ft$eal af r,^MD.i_____. onleLb_{_U-sfA_UAc

Thic crrr.lrr rlrr*ir crurv u€,FOnsirates :n8t C]l;,c ccrF*ex rnhlDrc l,lAo enzyme

q: nae rha ircrnz.r'i tlrrs 'qrr4J r<in]li}€ WaS US€:d. 35 SUh,srrate. lihe lnh:_bit:-on af
l'lAC) was m€asured ultCer condj.fions of varyJ.rrg Freincubarron tlme

{?eio -ro "}3 rntnutes}, si.nce :he ccncencraEi_cn of cMpc comDcui}d

"*Jas 2 - 5 x :!0-9M. lt was founci tnat the :nh:rbrtion tncreased

wrth increasing the pr:eincuira:lon t:tme {f -rg. I I ano aiso the

degree of l4Ao ::nhrbr'-j-on atta.ined af ter -Lhe pr€r:Lncuparj_on period

varleo wl r.h r-ne concenrralion cf cl,1pc. (2x10-12 M !o
3.3x10-8 11 i wrt-h 150 vaiue eg-ua.l t.c 3dx 'c -- ; f, concentraf ion
t Fig. 2l .

rrg ('] t :;hows" the Lir,e'";eaver-Burk p-ot in the absenee anc

pl'esence of Lr. i.xig-ir0 I,I of cMpc. The vmax va.i.ues f or borh
cases are :i2t. " 2 :rnoJe/mE F,rci-el..n,/mrn ana .l 

* . 4 nnole/mg prctein
min respectivel"J, i:cwel'er the Krn r,al"ues are t,he $aJne vaiue
(17.6 ,.rl'i) Thrs mean that, cMpc;.nh:br-: -,-ne I,IAC b.y a;roncompeti-
trvel'y :'nh:b:trcn rlpe and E " 3xt0-i0 H cause 69% :-:nh:brrron.

Ffiaar ai i atrDa \:_ -__:-::=-:_, glt .1eb!_1_t brairr MAO

iriAo actri':,t1es 'h,ere ceterrnrneci unier :he r:tf ec: of cEpc,

sLnce benzylarnine was useql as subs.Erat.e. Tire 0oncentration of
cEirc ccmplex rangrng from 2x10-121,: .rc 3.3x10-13 M were used.
'rhese st.udies ll.Iustrated that cEp(l rnhrbrt .;he prod.uctton of
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oenzaldehyde and this lnhib:Ltion
cEPc concenrration (l'ig. 21,,

rncreased w.i.tti increasiag the

it was found

dri-'pendent thrrough

l.Fi* 1t
'.rrY.rr.

also t.hat the MAc)

the enti.re time,

rnhib:trl:l was clearly t:*e
course of the experi-Ec, r.t

Fig. ( 3 ) i_l1u.strates , rhe ]ineweaver._Bur ll plot ,*,i.rout orwj.th 8.3x10-10 llt of cEpc .:onpiex" Th,:: val-ues c;f ,/n.ax in
Dc).i ca$es are eq"ral ':o 222,ii runo,-elmg prc:/xr.i"n anq 57.1 r:rrcie,
rnq protein,/lniil respecti.,,re"t .!., hcwslrs5 r.iie K6 viiiues are 1T,6
ui{. Accr:rcji::g to this resr.iig, ;,s co:r.;-lused that, the CEpC:a|]ibit t]ir] MAO b1, a.nor]cctnpetittveLy rnjij-bj",i:1on rlT]e, si.nce
6. ixl0-i0t4 cause 74r?; i"nhi-bi-r:Lon"

qI fgq.r*_g_!*{ejl:-,€::r :i d i n5: 
- 
g5ljlAi:i_a : .t_:: r. : y

i',AO ac::r";'l_t]' e'a.s i'i€:as.ul€)rj:nr.:e::f,e ef:lecr {rf $etnyipy::ri:.:::;
**nil clf i-s a preclirscr i';r]{ing p'ilrt iir ti-,:: sCrr;riL iEuenEs oi ther:':rirait. gu'ridine ce,mp1ex" T,he en:zyne was: ;ni.:_bite. by methy.:-
p"grldrne and this inhib:.tion was feund in,::reas;: b| increasinr
the concenrratton of methyl pyrldrne ( f1g. 4 ,i .

Drscussion

Th:_s study j.ll.ustrates that,
benzylamine by MAO was inhibited bv

the oxidative qeamrnation of,

tile cobai: pyridj.ne complex.
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pr€ineubation time and rhe concenrrarton of the

97

bras increased by

rnhihira-
-....s- LVI .

'ue investrgated the interac.:ron cf c,pc and cEpc wlrh a
rabbit MAo srnce benzyrii,mrne was used as substrate. The ciata
inoicate that these compou'd.s lrere a noncompe,Ertj.ve rnhibitors
of MAO. 9.3x10-i0 il of cIvlI'C inn:-br-ted the benzylamlne cieamina_
tron 68t, wiierease 8. 3:tli -10 i,i of cElc, inhlbrted, 142 rf,f
oeern;.natlon cf L,er::yiam:.ne. 1n other wc,::ils f or.ir cime the
ccncent:r:et.tcn .f .,-her si*pir] nerny.1, py:ri:::t: .hras equavarenr_ r:o
311:* cotcf:rt.i:ra.::an cr l.ti€ ...,:,'* J1):np:ex were i c:u.q E() glve a:,no:;:
eoi.:a* 5dri, :,rii:.:lbirt.cn.

T.f.e;ict.:-v€: s:i-rr:,;:. i,l,\\,r oii;_s Sgqln sirggestr:d to De composec crf
i.wc Se'n:e'iS. ,"ine se,,rnen.i irears; the ;.;ri_, ]::r.,tit.het..C group, arr.ci
i.ii€ iti.)€t se:.:nelit;:orni:i_.s€:li i.iir, itilt.l,;ic ar.:ii! t_es:.lc,t€s of the
;.l,-s:r at:.. i, , -:i: l:.ir; ri:.ie, 1,!:*, a:t..::c ac_id. ;;*.;:i:{}l:ice *na.iysls of the
.i:/1'D p€rpt.i'is :i:.eei'i:,:rv ,3! e,., i,:7--; Nc!qy arc lii:iacn, i9g1; wal..ker

:-: 
*, '-97 , Y,.r, :gr.,l, , :.uoruruc ai:ter :.ripiere proreolytll

{)r"Q€St}or ef pur:-f:Led beef ii,,;er tr$,o*!J ans nr$an placenta_litAo_A,
lias revea-red t'1at the r'AD is iinkeci through the ,cysteine resi.d.ue
to the same penta peptj'de {ser-c1y-c1y-Tyri for both MAo-A and
l4io-8.

The resuits indicate that the trans_[Co( 3_nerhyl
pyric:.ne)4 ci2jcl,,cupc,,,lnd trat:ls_[Co{3_ethy]. pyridine)a



9B

ci2Jcl "cEPc" are ;not bounci at the srrbsrrate b.lndrng si-,e but
a[ some cthe.:: h].]ljing sl.tr3 0n tire €.nzyTire wnic].r i.ncrcated j:orn

the ggructure .rctiv.:-'ri':re:.ar.:j.onship iletvreer: t.he sinrpie me*-hyJ

p7::c'ue einci tiie cobi:iit. p1':::-c.!ne ccnp.le:r, c}1pc, lu.nc a.iso bet,-*een
c::':PC anc c:lFC i in+-fi]r-ac*- r,r1th enzyme su.bsr:.rare nyei.roiyse:

ac'i:i_v:-::s!i. it m;r,i' borrncj, il.t the FI^D bir:d.:Lnq s; ti.e.

I?t=tq;9;gg;1
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